Determination of short-term copper toxicity in a multispecies microalgal population using flow cytometry.
This study was conducted to determine the role of algal-algal interactions in a multispecies microalgal population on their sensitivities to copper based on an enzyme inhibition assay using flow cytometric measures. Autofluorescence (chlorophyll a and phycocyanin) was used to identify species and count algal signals. The effect of multispecies population on copper toxicity of Microcystis aeruginousa was detected (1) at the same initial cell density, (2) at the same surface area, and (3) in the presence and absence of Chlorella pyrenoidosa and Scenedesmus obliquus. As copper concentrations increased, esterase activity of M. aeruginosa changed in a concentration-dependent manner. The 24 h EC(50) value of M. aeruginosa in the multispecies population was significantly (P < 0.05) higher than those in the single-species population. Compared with S. obliquus, the effect of C. pyrenoidosa on M. aeruginosa was more marked (the 24 h EC(50) value of copper on fluorescin diacetate fluorescence of M. aeruginosa was 11 microg/L). At 48 h copper exposure (6 microg/L) analysis of intracellular reactive oxygen species levels also showed similar algal-algal interactions in multispecies microalgal populations. The pigment assay suggested that these algal-algal interactions occurred only at low concentrations (< 13 microg/L, 24 and 48 h copper exposure). This study demonstrates the importance of using multispecies populations to estimate metal toxicity in natural waters.